Bone marrow mononuclear cells are recruited to the sites of VEGF-induced neovascularization but are not incorporated into the newly formed vessels.
Vascular endothelial growth factor (VEGF) is a key regulator of blood vessel formation during both vasculogenesis and angiogenesis. The prolonged expression of VEGF in the normoperfused skeletal muscles of adult rodents after gene transfer using AAV vectors induces the formation of a large set of new capillaries and small arteries. Notably, this process is accompanied by the massive infiltration by mononuclear cells. This observation raises the possibility that these cells might represent circulating progenitors that are eventually incorporated in the newly formed vessels. Here we explore this possibility by exploiting 4 different experimental models based on (a) the transplantation of male bone marrow into female recipients; (b) the transplantation of Tie2-GFP transgenic bone marrow; (c) the transplantation of bone marrow in the presence of erythropoietin (EPO), a mobilizer of endothelial progenitor cells (EPCs); and (d) the reimplantation of ex vivo-expanded EPCs. In all 4 models, VEGF acted as a powerful attractor of bone marrow-derived mononuclear cells, bearing different myeloid and endothelial markers proper of the EPCs to the sites of neovascularization. In no case, however, were the attracted cells incorporated in the newly formed vasculature. These observations indicate that new blood vessel formation induced by VEGF occurs through bona fide sprouting angiogenesis; the contribution of the infiltrating bone marrow-derived cells to this process still remains enigmatic.